Four Holstein steers (222 kg) with cannulas in the rumen and proximal duodenum were used in a crossover design experiment to evaluate the energy and protein value of dehydrated poultry excreta (DPE). Dietary treatments contained (DM basis) 4% alfalfa hay, 8% sudangrass hay, 49% flaked barley, 8% cane molasses, 3% yellow grease, .8% urea, 1.4% limestone, .3% mineral salt, and .4% chromic oxide, plus 25% of either tapioca pellets or DPE. The DPE contained 42% ash and 27% CP (6% true protein). Substituting DPE for tapioca decreased the DE value of the diet ( P < .01). The estimated DE value of the DPE was 1.36 Mcal/kg (.34 Mcal NE m / kg). There were no treatment effects ( P > .10) on microbial N flow to the small intestine or ruminal microbial efficiency (grams of microbial N/kilogram of OM fermented). The addition of DPE increased ( P < .05) the flow of non-ammonia and feed N to the small intestine. The estimated ruminal escape N value of DPE was 22%, although very little of this was true protein. Dehydrated poultry excreta did not increase ( P > .10) flow of a-amino N to the small intestine. Ruminal degradability of uric acid was 96%. Total tract true digestibility of N in DPE was 84%. It is concluded that the NE value of DPE is markedly overestimated in current tables of feeding standards. Less than 10% of the N in DPE escapes the rumen as true protein N.
Introduction
Dehydrated poultry excreta ( DPE) is obtained primarily from caged laying hens. It is free of bedding material and if marketed as a feed ingredient is usually sanitized by either heat treatment or ammoniation. Dehydrated poultry excreta is characteristically very high in ash content (26 to 30%; Bhattacharya and Taylor, 1975) and consequently has a comparatively low estimated DE value (2.29 Mcal/kg; NRC, 1984) . Although DPE is an excellent source of calcium, phosphorus, potassium, iron, and zinc (NRC, 1984) , the value of DPE in diet formulation has been largely attributed to its high N content (4.0 to 5.0%; Bhattacharya and Fontenot, 1965; Bhattacharya and Taylor, 1975; Smith and Calvert, 1976; Smith and Wheeler, 1979; McCaskey et al., 1994) . However, less than a third of the N in DPE is in the form of a-amino N. Measures of ruminal degradability of protein in DPE do not appear in the literature, although the efficiency of N utilization, in terms of N retention, has not exceeded that of urea (Swingle et al., 1977) . The objective of the present study was to evaluate the energy and protein value of DPE in a high-energy diet for feedlot cattle.
Experimental Procedures
Four Holstein steers (222 kg) with cannulas in the rumen and proximal duodenum (Zinn and Plascencia, 1993) were used in a crossover design to evaluate characteristics of ruminal and total tract digestion of N in DPE. Composition of experimental diets is shown in Table 1 . Chromic oxide (.4% DM basis) was included as an ingredient in the complete mixed diets as a digesta marker. Diets were fed in equal portions at 0800 and 2000 daily. Individual DMI was initially set at 2.2% BW. However, due to occurrence of feed refusals in three of the four steers DMI was further restricted to 2.0% of BW to prevent feed selection and accumulation of orts. Steers were housed in slottedfloor pens (1.42 × 2.74 m ) equipped with automatic drinkers. Ambient temperature in the metabolism unit was maintained between 21 and 26°C. Following a 10-d treatment adjustment period, duodenal and fecal samples were taken from respective steers twice daily over a period of four successive days. The time sequence for sampling steers during the collection Published December 11, 2014 (Bergen et al., 1968) . Microbial isolates were prepared for purine and N analysis by oven drying at 70°C and then grinding with mortar and pestle. Feed, duodenal, and fecal samples were first oven-dried at 70°C and ground in a laboratory mill (Micro-Mill, Bell-Arts Products, Pequannock, NJ). Samples were then oven-dried at 105°C until no further weight loss and stored in sealed glass jars. Samples were subjected to all or part of the following analyses: ash, Kjeldahl N, ammonia N (AOAC, 1975) ; lipid (acid chloroform-methanol extraction; Zinn, 1994) ; purines (Zinn and Owens, 1986) ; GE (adiabatic bomb calorimetry); chromic oxide (Hill and Anderson, 1958) ; uric acid (extracted according to Marquardt, 1983 ; analyzed according to Fossati et al., 1980) ; and amino acid analysis (Beckman 6300 amino acid analyzer, Beckman Instruments, Fullerton, CA). Amino acid analysis was performed following standard 24-h HCl hydrolysis (AOAC, 1975) . Microbial organic matter ( MOM) and microbial N ( MN) leaving the abomasum were calculated using purines as a microbial marker (Zinn and Owens, 1986) . Organic matter fermented in the rumen ( OMF) was considered equal to OM intake minus the difference between the amount of total OM reaching the duodenum and MOM reaching the duodenum. Feed N escape to the small intestine was considered equal to total N leaving the abomasum minus ammonia N and MN and includes any endogenous N contributions. The experiment was analyzed as a crossover design as follows: Y ij = M + A i + T j + E ij , where Y is the response variable, M is the overall mean, A is animal, T is treatment, and E is the residual error (Cochran and Cox, 1950) .
Results and Discussion
The nutrient composition of DPE is shown in Table  2 . Compared with published values (NRC, 1984) the N content was lower and the ash and lipid content were higher for the DPE used in this experiment. There usually is an inverse relationship between N and ash content of DPE (Smith and Wheeler, 1979) . However, although the N content was within the expected range (4.0 to 5.0%; Bhattacharya and Taylor, 1975) , the ash content was considerably higher (33%) than that previously reported (Bhattacharya and Taylor, 1975; Swingle et al., 1977; Smith and Wheeler, 1979) . The true protein content of DPE was 22% of CP. This value is slightly lower than the NRC value of 29% (NRC, 1982) and is approximately half of the 44 to 46% true protein value of poultry litter, which contains both fecal excrement and bedding (Bhattacharya and Fontenot, 1965; Bhattacharya and Fontenot, 1966) . The difference in lipid content of DPE used in this experiment vs the tabular value (NRC, 1984) is primarily due to method of determination. Ether extraction underestimates the true lipid content of fecal material because the majority of the fatty acids are in the form of insoluble calcium and magnesium soaps (Bohman and Lesperance, 1962) . The influence of DPE substitution for tapioca on characteristics of ruminal and total tract digestion is shown in Table 3 . Substituting DPE for tapioca did not affect ( P > .10) ruminal and total tract digestion of OM; however, the DE value of the diet (megacalories/kilogram) decreased 18% ( P < .01), largely due to the high ash content of DPE. Assuming that the DE value of tapioca was 3.60 Mcal/kg (Zinn and DePeters, 1991) , then the DE value of DPE was 1.36 Mcal/kg. Accordingly, 55% of the GE in DPE was digestible. This corresponds to an NE m of .34 Mcal/kg, where NE m = .7364DE − .6612 (NRC, 1984) . These energy values are considerably less than those published in tables of feed standards (NRC, 1984) . For There were no treatment effects ( P > .10) on microbial N flow to the small intestine or ruminal microbial efficiency (grams of MN/kilogram of OM fermented) ( Table 3 ). The addition of DPE increased ( P < .05) the flow of non-ammonia and feed N to the small intestine. Using the difference technique (Zinn et al., 1981) , and given that the digestibility of the N in tapioca (.34% total N, .17% a-amino N ) was 3% (Zinn and DePeters, 1991) , then it is estimated that 22% of the DPE-N escaped ruminal degradation. However, the majority of the DPE-N that escaped ruminal degradation was non-protein. The increase in flow of a-amino N to the small intestine with DPE supplementation was not appreciable ( P > .10; Table  4 ).
The uric acid content of DPE was 4.7%. Correcting for feed and duodenal uric acid N from the tapioca diet, ruminal degradability of uric acid N was 96%. Jacobs and Leibholz (1977) compared N flow to the small intestine of calves fed semipurified diets containing either urea or uric acid as the sole source of N. Correcting for nonmicrobial N flow of the urea diet, ruminal degradability of uric acid in their study was 93%. However, in spite of its high ruminal degradability, the rate of degradation of uric acid based on ruminal ammonia accumulation is apparently much slower than that of urea (Oltjen et al., 1967) .
Apparent total tract N digestibility was greater ( P < .01) for DPE than for the basal diet. However, because apparent digestible protein increases with increasing protein content of the diet (DP% = .929CP − 3.48; R 2 = .98; Holter and Reid, 1959) , the expected apparent total tract N digestibilities for the tapiocaand DPE-supplemented diets are 58.4 and 69.5%, respectively. Thus, observed digestibilities were 98 and 97%, respectively, of expected. Correcting for fecal output of the tapioca diet, the true digestibility of N in DPE was 84%. This value is consistent with previous estimates (81 to 88%) obtained using semipurified diets (Bhattacharya and Fontenot, 1965; Smith and Calvert, 1976) .
Implications
Both nutrient composition and feeding value of dehydrated poultry excreta may differ markedly from published values. The estimated digestible energy value of the dehydrated poultry excreta is 1.36 Mcal/ kg (59% of current published estimates). Organic matter digestibility of dehydrated poultry excreta is high (similar to that of tapioca). Thus, the low energy value of dehydrated poultry excreta is due largely to its ash content. For every percentage unit increase in ash the digestible energy value of dehydrated poultry excreta decreases by .024 Mcal/kg, and vice versa. Although ruminal degradability of N in dehydrated poultry excreta is high (78%), postruminal degradability of escape N is low (27%). Furthermore, less than 10% of the N in dehydrated poultry excreta escapes the rumen as true protein N.
